Disseminated protothecosis, due to Prototheca wickerhamii, was present in a two-year-old female dog with a nine-month history of hemorrhagic colitis and diarrhea. Shortly thereafter, the dog developed "acute blindness" of the left eye. Euthanasia was done after medical therapy failed to control the disease. Histologically, the eye had multiple microabscesses and necrotic foci containing myriad protothecal organisms under the detached retina. Numerous organisms also were present in the mucosa and walls of the colon. The identification of P. wickerhamii was confirmed by the histologic appearance and immunofluorescent studies. The ultrastructural features of P. wickerhamii also were studied.
Protothecosis is a cutaneous or systemic disorder caused by achloric algae of the genus Prototheca. A ubiquitous saprophyte in nature, species of genus Prototheca are found in water and sludge from sewage and water treatment plants, fresh and marine waters, soil, slime flux of trees, potato peelings, feces, and under fingernails. Despite its widespread presence in the environment, Prototheca spp appear to be only rarely pathogenic. Multiple cases of protothecosis in animals, most commonly bovine mastitis or canine colitis, have been reported. In contrast to the twenty human cases reported to date, protothecosis in animals appears to be a more severe, often systemic disease which is refractory to medical or surgical intervention. We report a case of canine protothecal colitis with metastatic ocular involvement, in which light, immunofluorescent, and electron microscopic examinations were done.
Case History
A two-year-old female Hungarian vizsla had had bloody diarrhea for nine months, and developed "acute blindness" of the left eye. Ocular examination revealed a complete retinal detachment. The right eye was unremarkable. There was no history of pica or similar disease in neighboring animals. Medical history prior to onset consisted only of routine vaccinations. A colonic biopsy revealed organisms which were identified morphologically as consistent with Phycomyces spp. Multiple antibiotics failed to arrest the progression of the disease and thedog was killed painlessly. A complete necropsy included the examination of the eyes and the gastrointestinal tract.
Results

Light microscopy:
The lesions were confined to the posterior pole of the left eye and the colon. The retina was totally detached and degenerated, and the choroid was thickened. The retina, subretinal space, and inner choroid contained myriad, round to oval, basophilic organisms ranging in size from 5 to 15 pm ( fig. 1 ). The organisms, which stained vividly with the periodic acid-Schiff (PAS), and the Gomori's methenamine-silver techniques, had thick walls and characteristic formation of daughter cells ( fig. 2 ). Most organisms were located within the subretinal mass ( fig. 1 ). Some organisms were located within macrophages, but the majority were extracellular and in various stages of degeneration. Scattered infiltrates of mononuclear cells and plasma cells were present within the retina. Morphologically the organisms were identified as Prototheca spp.
Sections of the colon had an intact epithelium. Numerous protothecal organisms which were identical morphologically to those observed in the left eye ( fig.  3 ) were scattered throughout the lamina propria but concentrated mainly within the submucosa.
Parafin-embedded sections of formalin-futed tissue from the eye were digested in 1% trypsin22 and tested with fluorescent antibody reagents specific for the Prototheca ~p p .~' The organisms were identified as P. wickerhamii.
Electron microscopy: Portions of the formalin-fixed globe were fixed overnight in 2% glutaraldehyde, postfixed in 1% osmium tetroxide, and embedded in 
Discussion
Prototheca spp are aerobic, non-pigmented, non-budding, round to ovoid, yeast-like unicellular algae. The organism first was described in 1894 by Kruger who regarded it as a fungus-like organism. It was first recognized as an algae in 1913. P. zopfii was found in the feces of two patients with sprue living in Puerto Rico in 1930. The author regarded the algal organism as a gastrointestinal saprophyte of man. Prototheca spp now are commonly thought to be achlorophyllous mutants of the green algae, Chlorella spp. Experimentally, Chlorella spp exposed to radiation or streptomycin mutate into achloric Prototheca ~p p . identification has been made by combinations of histology, culture, and fluorescent antibody technique^.^'
Electron microscopy has substantiated that Prototheca spp are indeed algae, distinct from, yet related to Chlorella spp. Working with P. zopfii, membranebound starch granules, considered to be storage plastids, have been observed; thus, the Prototheca spp are considered to be nonphotosynthetic algae rather than fungi, since fungi do not produce pla~tids.~' Electron microscopic studies of the achloric P. zopfii have demonstrated a two-layer cell wall, whereas Chlorella pyrenoidosa has an electron-dense third layer sandwiched between the inner and outer layers. Nodules are present on the inner surface of the cell walls of P. zopfii, but are absent on the walls of C. pyrenoidosa. Microfibrils, present on the cell walls of C. pyrenoidosa, are absent on the walls of P. z o~f i i .~~
The first reported clinical case in man was a cutaneous infection." Of the 20 reported human cases to 40*43. 47 The remaining six cases were infections of the olecranon bursa. 17 posure to presumably contaminated water or soil: working in rice paddies;" handling raw bathing in contaminated water;23 digging ditches;z6 or cleaning aquariums.43 A history of trauma is common in several of the bursitis cases.43' 47 Protothecosis in animals has been reported more widely: cattle,'*2* dogs,4. 6 . 18-19* 35-42* 44-46 beaver,38 cat,2' fruit bat,28 snake,8 and fish.14 Several cases of disseminated disease, some of canine protothecosis with ocular involvement, have been reported.28. 38* 44 Treatment has consisted primarily of surgical excision, though more recently Amphotericin B has been used successfully in two human cases when excision was impra~ticable.~. 27 Other treatments used with less success include penicillin, aminoglycosides, and potassium iodide.
The recent finding that optimal phagocytosis and killing of P. wickerhamii by human polymorphonuclear leukocytes require both specific immunoglobulin G antibody and heat-labile opsonins suggests that other patients not as extensively studied may have had an endogenously compromised immune status.34 Iatrogenic immunosuppression existed in at least two human cases.'. 23 The inferences regarding the etiological factors of the reported animal cases are unclear. Protothecosis 16. 24*29-36 deer,
